Introduction
Soybean production in Argentina started in the seventies "as a productive option to provide proteins for animal feeding. This was fostered by the National Institute of Agricultural Technology (INTA) at a national level and by the Argentine Institute for the Oilseeds Development (IADO) , currently closed" (ACSOJA, 2009) . In spite of this, the soybean development was very slow until the mid 90s, when two technological milestones occurred: no-till farming and the inclusion of transgenic seeds. The development of this chain is shown in its growing competitive power. Indeed, Argentina has kept and increased its presence in the world market, being the third exporting country of soybean (13% of the total exports). It is also the first world exporting country of soybean oil and meal (55% and 50% share of the total exported). Finally, the export goods of the soybean chain represent the first exportation item of the Argentine economy (2010/2011) . This may be explained by four factors: a) the agro ecologic suitability, b) the constant improvement and technological innovation, c) the most modern and of major scope crushing facilities for soybean of the world, d) the high exportable surplus due to low domestic consumption. In the last ten years, the development of this chain not only has favored the members of the chain -producers, manufacturers, exporters, merchants-but also the National State, which by means of the implementation of export duties 1 obtains strong revenues. In spite of the favorable setting in which the soybean chain appears both, at a national and international level, this crop is questioned by several agents who analize how the soybean spreading is shifting the agricultural frontier. This expansion in turn is causing the substitution of agricultural and stockbreeding products, the use of not suitable lands for agriculture, the extinction of small-size producers and environmental damage among other consequences. Therefore, the goal of this work is to describe and analize the evolution of the soybean chain in Argentina through indicators and explicative factors 2 referred to the primary, industrial Specifically in the nineties, the following endogenous factors can be featured as causes of the expansion: the genetic modification in several crops -among them the events in the soybean seed and consequently the start of the transgenic technology spreading at an international level-, and the intensification in the use of machinery and supplies, mainly the "glyphosate" 6 herbicide. In addition, a fundamental change in the plowing system took place: no-till cropping, which deserves a special paragraph. "No-till cropping started to gain importance in the Argentine agriculture in the late eighties since in many of the most important areas of the Pampeana region, the cumulative effects of the soil erosion -resulting from the "agricultural cultural process" on the basis of traditional plowing practices-began to show negative operative results in the exploitation. This effect on yields, and through them, on the economic feasibility of agriculture, together with the fact that, as a result from the deregulation and opening processes of the economy, the availability of appropriate farming machinery increased, plus the reduction in direct costs (as a result of the elimination of the plowing tasks), provided an outstanding basis for the spreading of no-till cropping, which in turn had the objective of recovering, at least some of the lost productivity" (Trigo and Cap, 2006) . Fuethermore, the synergy between glyphosate tolerant soybean tolerant (RR-soybean) and the non-till system -which shortens the required time between the wheat harvest and the soybean planting-makes possible the successful use of short cycle soybean varieties as second crop and allows a double-cropping wheat-soybeans in zones where before was not possible from an agronomic point of view. According to data provided by the Argentine No Till Farmers Association (AAPRESID), at the beginning of the nineties, the area of soybean variations in the international price of the soybean). This duties were enforced from March 2008 to July 2008 (they were derogated by a legislative decision).
under no-till cropping system reached 6%, whereas in the 2001/02 season it was 74%, in 2006/07 it accounted to 85% and in 2009/10 it reached 88 %. Analyzing the exogenous factors that fostered the development of soybean in the nineties, highlights the changes in the economic policy: tariff reduction for machinery and inputs imports, reduction and/or elimination of export duties for products of the soybean chain, investments in ports, deregulation of markets (elimination of Meat and Grain Boards) and privatizations (ports, railways) which lessen the cost of production and favor the acquisition of technology.
At an international level, relevant facts such as average international prices lower than in the previous decade , the increase of commercial barriers in the rest of the world (in spite of the final Agreement of the GATT´s Uruguay Round) have not been auspicious for the soybean chain. In this respect, the only favorable fact was the increase in the demand of grain by the Brazilian oil industry, in the frame of the MERCOSUR (Civitaresi and Granato, 2003) . Going through the last decade, the increase in the soybean cultivated area 7 is due both to the incorporation of new lands and to the substitution of other crops. The agricultural expansion towards the north of Argentina 8 is shown by a 70 % increase of the cultivated area between the last two National Agricultural Census (CNA 1988 and CNA 2002 9 ), although this is a marginal area for this crop. 66 % of the lands transferred to agriculture in the north of Argentina was occupied by soybean (Giancola et al., 2010) . According to Shvarzer and Tavosnanska (2007) , the increase in the production for the last ten years might have several causes. One of them is the increase in international prices because of the growing world demand for soyean oil and meal. Another cause is the technological change, which involved a reduction of related costs. Likewise, between the years 2000 and 2010 it is worth mentioning: the intensification of the technological package, scale incrementes in the productive core, the suitability of the soil, the existing road infrastructure and the increase of the rainfall (Giancola et al., 2010) .
Complementing the previous considerations, among other fundamental causes of the soybean expansion is worth mentioning: higher financial income, lower complexity in the operation and lower risk than other crops, and farmers' knowhow, together with the use of their own seed (INTA, 2009) . As related to the topic of seeds and specially about the use of the varieties of genetically modified soybean 10 ( G M ) , t h e d a t a p r o v i d e d b y A R G E N B I O ( a n o n g o v e r n m e n t a l organization created to spread information about biotechnology) shows that in the 1996/1997 season, the area occupied with GM soybean was 6% and quickly reached 94% in 2001/2002 to cover 98% in 2004/2005. 7 At present (2009/10 season) soybean occupies 18,343,272 hectares with a production of 52,677,371 tons (CIARA, 2011). 8 The traditional region for the production of soybean is called "pampeana" and it is made up by the provinces of Córdoba, Buenos Aires, Santa Fe, Entre Ríos and La Pampa. 9 At a primary level, 75% of the production comes from 40% of the productive units (100,000 units). The average size of the units is 170 hectares. 10 The gene resistant to the glyphosate herbicide was initially owned by Monsanto in the United States, which granted a license to Asgrow, then this company was bought by Nidera, which introduced it in Argentina. Afterwards, when Monsanto patented the product abroad, it had already been freed by third parties to be sold in Argentina (Quaim and Traxler, 2002) . This situation started a controversy between Monsanto and the Argentine government, in which the company has claimed in order to obtain royalties.
Even in Argentina, these adoption was faster than others, as for example hybrid corn or wheat with Mexican germplasma. Hybrid corn lasted 18 years to reach 70% of the acceptance that nowadays GM corn holds, and Mexican wheat reached the same percentages of adoption as soybean has nowadays (more than 90% of the market) only after 16 years (López, 2006, as cited in Trigo and Cap, 2006) . Another factor that favored the technological change is related to inputs supply for the soybean crop (Bisang, 2003) which has the following characteristics: a) technological packages: the transgenic seed -RR Soybean-works as a connector of a joint supply that includes: glyphosate, pre-emerging herbicides, insecticides and fertilizers; b) mergers and alliances with companies that offer such technological packages 11 ; c) the packages of supplies offered in service centers include advice about usage techniques. Finally, soybean share of total cultivated area and grain production of the country allows to visualize the strong soybean expansion in Argentina (Figure 2 ). According to production data, soybean represented 0.2% of the total cultivated area 12 (14 million hectares) in the 1969/1970 season. In the seventies, the soybean cultivated area occupied 3.1 % of the total sown, in the eighties 19%, in the nineties 33% and in the first ten years of the 21st century soybean occupied 54% (more than 18 million hectares) of the total (28 million hectares) implanted.
Regarding the importance of soybean production, and considering the total produced by the five main grains, the participation of soybean was 3.7% on total production in the seventies, 18% in the eighties, 30% in the nineties and 50% in the first ten years of the 21st century (CIARA, 2011) . In the 2009/2010 season, the soybean production represented 60% of the total production whereas it was 0.12 % in the 1969/70 season. 1969/70-1978/79 1979/80-1988/89 1989/90-1998/99 1999/2000-2009/2010 Fig. 2. Argentina. Soybean. Production share of the total produced by the five crops and soybean cultivated area shares of total cultivated area. Periods: 1969 Periods: /70 -1978 Periods: /79, 1979 Periods: /80 -1979 Periods: /80 -1988 Periods: /89, 1989 Periods: /90 -1998 Periods: /99 and 1999 Periods: /2000 Periods: -2009 Monsanto (an company originally dedicated to chemistry, which in the70s expanded to pharmaceutical chemistry) is associated with Dekalb and Cargill; the use of these seeds (specially RR Soybean from Monsanto) requires the application of glyphosate, offered by the same company with the brand "Roundup". 12 Taking into account the five main crops: wheat, corn, sunflower, sorghum, soybean.
With respect to the geographical location, the soybean cultivated area is situated in 15 (fifteen) productive provinces. However, 85% of the cultivated area is concentrated on the traditional "pampeanas" provinces that generates 88% of the national production (Córdoba, Buenos Aires and Santa Fe provide 78% of the total production) whereas 15% of the remaining area corresponds to Northwester and Northeaster provinces. Map 1 shows the shift of the agricultural frontier 13 . Map 1. Evolution of the space distribution of the soybean cultivated area (Brieva, 2006) .
Considering the yields, Figure 3 shows that they have increased continuously, from 1.4 tons/ha in the seventies, to 2.6 tons/ha in the first decade of 2000. 
Industry and state policies
In the stage of first industrialization or milling, the productions of raw oil and meal are technologically associated, and therefore they are produced in the same industrial plants.
Most part of the grain production in Argentina is oriented to milling, with a percentage that varies from 76% to 80% of the total production; approximately 18% of soybean beans is exported without processing and the rest is used for direct consumption, as seeds for sowing or for other purposes (bread, cookies, snacks, peanut butter, bird food, etc). The industrialization process begins with the milling and extraction of oil. After going through drying -to remove humidity -and cleaning processes, the grain is broken and pressed in small sheets, which being transformed into a dough, move on to the extraction process. The remaining dough, after being dried and toasted, forms the protein meal used in the manufacture of animal feed. The gum can be used in the production of soybean lecithin or can be added to the meal in order to obtain different of protein tenors. Through a hydrogenation process, the partially refined oil can be transformed into margarine, mayonnaise and vegetable fats. Some companies integrate vertically these industrial stages.
As other grains with a low oil component, soybean oil is extracted with hexane. The solvent -a petroleum product-impregnated with oil is then separated by evaporation, and goes through a gum elimination system (degummed) to reach the stage of raw oil (Giancola et al., 2010) . A soybean yields 19% oil, 73% meal, 7% shell and 1% others (ashes, etc.), these values may vary depending on the drying and de-shelling degrees 14 .
The manufactured products 15 are distinguished in two segments: commodities (for exportation and domestic market), which include raw and refined oil in bulk and meal for animals, and speciallities of higher added value for the final consumption of food and other uses. Some companies are present in both segments. The refined oil, apart from its direct consumption (pure or in blends) has several uses, such as margarine, mayonnaise, non edible intermediate products (candles, cosmetics, soap, paint and fine chemicals, animal food, soybean lecithin), hydrogenated vegetable fats (used in cookies, bread, ice-cream, etc), soybean derivatives for human consumption (Gutman and Lavarello, 2003) . Regarding non edible uses and oriented to the chemical industry, oil and vegetable fats have similar characteristics to the petroleum ones and can be used for plastics, adhesives, solvents, lubricants, etc. Another derived product is biodiesel. Compared to other traditional hydrocarbons, biodiesel has several advantages: it comes from a renewable product and has little environmental impact, but it also has disadvantages, being its high cost the main limitation. Biodiesel installed capacity of production is to 2.43 million tons -reaching 3 million tons by the year 2011. In 2010, 1.9 million biodiesel tons were refined and almost 1.4 tons were exported. The 500,000 remaining tons were used in the domestic market for the diesel cut. In April 2006, Act 26093 established the rules for the regulation and promotion 16 for Production and Sustainable Use of Bio Fuels for a period of 15 years. This Law establishes that the gasoline and diesel commercialized within Argentina shall be mixed in an oil distillery or refinery with 5 % -as minimum -of bio ethanol and biodiesel, respectively from 01/01/2010 on. For the year 2010, the quantity of biodiesel necessary for the 5 % 17 cut was calculated in 625,000 tons, which imply 650,000 tons of oil. Likewise, the biodiesel industry that is developing in Argentina has a strong orientation towards the foreign market 18 . In Argentina, there are major incentives for the biodiesel exportation as a result of the way in which export duties of the soybean complex are structured. In this respect, the biodiesel exportation must pay 20 % of export duties whereas soybean oil (its main supply) and soybean pay 32 % and 35 % respectively 19 . Thus, there is a gain of competitiveness for biodiesel that comes from the efficiency in the previous links of the chain. In addition, biodiesel obtains a reimbursement of 2.5 % upon the export price, with which the competitiveness reached by the export duties structure is reinforced. Finally, it is worth mentioning that it is currently spreading the building of small extruding facilities in farms that produce soybean. This allows to obtain oil for its use as biodiesel and protein meal for cattle feeding, adding value to thier soybean production through horizontal and vertical integration
Milling capacity
Milling is the most important destination of the primary production of soybean. While in the eigthies 71 % of the grain production was assigned to milling, in the 90 decade this In the last years, the crushing capacity grew basically in the province of Santa Fe (at an average rate of 14.4 %) while in the provinces of Buenos Aires, Córdoba and Entre Ríos it remained practically constant (CIARA, 2011). In the year 2010, soybean crushing in Argentina reached 36,824,628 tons, which implies 92% of the total milling of the country (39,898,017 tons 20 . In 1986, the soybean milling share of the total milling was 50%. (CIARA, 2011) . The increasing crushing capacity in Argentina is also reflected in the world market. In the last two decades, the world milling has grown at an annual rate of 4.5 %. In the same way, the soybean world production is destined mainly to milling (98 %) reaching 200 million tons (2009/2010)(USDA, 2010). The main countries processing soybean are also the main grain producers: U.S.A. Brazil, Argentina, China. Currently, this latter country -which specially has the goal to increase the soybean added value -contributes 21 % of the world milling. This is the reason of the strong grain importation from overseas. 17 The national government established that the cut shall be 7 % since 2011. 18 Nine plants have been authorized to export (2008), 5 of which come from investments made in the oil sector, the rest come from non agro-industrial sectors. The main refineries are: Renova, Louis Dreyfus, Unitec Bio, Patagonia Bioenergía, Ecofuel, Cargill and Aceitera General Deheza. CARBIO (Argentine Chamber of Biofuels, 2011). 19 The export duties of grain and byproducts had been applied in previous times, as in the eighties (15 % and 41 % for grain) and nineties (3.5 % for grain). 20 The crushing capacity in Argentina amounts to more than 57 million tons. (2010) 3.2 Oil and meal production Soybean oil production reached 41 million tons, being the main producing countries: China, (10,3 million tons), U.S.A, Brazil and Argentina. Argentina produces 7,3 million tons (2009) and participates approximately with 18 % of the world production. Argentina has 54 oil producing plants which are distributed in 8 provinces. Thirty-nine of these plants process soybean bean with a theoretic capacity of 160,000tons in 24 hours (CIARA, 2011) . Fifty-six percent of the plants that concentrate 84 % of the processing theoretic processing capacity, operate in areas close to shipment centers in the Province of Santa Fe, since the production is oriented to exportation. The processing plants are supplied with soybean within a radius smaller than 300 km, which results in low freight cost. This closeness between primary production and transforming industry generates a major competitive advantage.
Analyzing Table 1 The development of the Argentine oil industry was parallel to the growth of the soybean primary production. According to Obschatko (1997) and Civitaresi and Granato (2003) the main factors were: the increase 21 in the international prices of oil and meal, impelled by the increase in the world consumption and the fluent grain supply (raw material) -at an international level-, and the reduction of taxes for the exports of oil and the application of a lien differential for grain and oil -at national level. The latter measure was fundamental for the development of the industry, according to Obschatko (1997) -in order to prevent the industry from having problems for raw material supply, the National State implemented an effective differential exchange rate for grain, oil and byproducts. Between 1976 and 1990, the differential of export duties between grain and milling products (highly praised) varied between 5.9 and 13.6 %. This measure favored the exportation of oil and meal by reducing the cost of the raw material with respect to the international market prices. A t a n i n d u s t r i a l l e v e l , t h e i n v e s t m e n t m a d e i n t h i s s e c t o r a s r e g a r d s t e c h n o l o g y w a s complemented with the availability of technology from developed countries-that is the case of the Dutch enterprise (De Smet), which introduced in Argentina the technology of oil extraction by solvent. Likewise, the companies of the industrial link increased the production scale: they specialized in soybean and sunflower; they re-located in the province of Santa Fe -thus combining the closeness to the exportation ports (Rosario) and the sources of raw material supply. Finally, industry integrated forwards by building dock 22 and storage facilities. This process was intensified in the nineties. At a National State level, the tax pressure on the marketing sectors was reduced, the services related to trading activity were deregulated, public ports were privatized and new ports were built. In addition, there were investments for the sweeping and beaconing of the Paraná and Río de la Plata fluvial corridor 23 (Civitaresi and Granato, 2003) . Soybean processing is concentrated in six companies: Bunge, Cargill, Vicentín, Molinos Río de la Plata, Dreyfus, Aceitera General Deheza, which control more than 87 % of the total capacity. These companies have a modern and efficient port infrastructure of their own and an extended supply net spread throughout the entire country 24 . The oilseeds industry employ 10,000 people. In Table 2 , it is identified the number of plants that each of the companies owns as well as the annual processing capacity. 23 This corridor is fundamental for the transportation of the grain production from Córdoba and Santa Fe, first and second producing provinces of soybeans. 24 As regards the production of refined oil, 5 companies have 80 % of the production, 4 companies have 80 % of the margarine production and three companies have 80 % of the mayonnaise production.
At a world level, and according to USDA data, the production of soybean meal was approximately 177 million tons (2009/10), being the main producers: China, (25.7% of the total produced), U.S.A., Argentina (17% of the world production) and Brazil. These four countries concentrate 78% of total production (USDA, 2010). The soybean meal share of total manufactured meal in Argentina has been higher than oil. Thus, whereas soybean meal was 20.87% of the total output in the seventies, this percentage reached 91.1% in the 2000/04 period ( 
International trade
Regarding soybean complex, Argentina exports mainly processed products: protein meal for animal feeding and oil for human consumption. Soybean exportation began its expansion due to the demand from China, which intensified its process of importation substitution (oil).
Soybean
The world production of soybean in the 2010/2011 season reached 255.5 million tons according to USDA. The main producing countries, U.S.A. (35 %), Brazil (26 %) and Argentina (20 %), participate in 82 % of the world production. They are followed by China, with a participation of 6 % although its presence in the world market has the role of importer because of its high domestic consumption. For a long period of time soybean main demand came from the EU. Since 1998/99, China has incremented its demand for domestic processing and since the 2004/05 harvest China turned into the main world importer of the grain (60 %) followed by the EU (14.6 %).
As related world suppliers, U.S.A, Brazil and Argentina concentrate 89 % of the total exported (98 million tons) (2009/2010) . Argentina occupies the third place as soybean exporter in the world with 14,11 % of the total 25 (see Figure 6 ). Taking into account the six main soybean exporting countries (U.S.A, Brazil, Argentina, Paraguay, China, Canada, Bolivia), three of them -Brazil, Argentina and Paraguay -which make up the MERCOSURrepresent half of the world exportations. This points out the importance of South America in the soybean bean production and exportation. As seen in Figure 4 , the soybean exportation has had a positive trend fostered by the increasing international prices. This indicator -grain exports-26 shows the higher competitiveness of Argentina in the international market. The main demand of Argentine soybean comes from China. Thus, 78 % of the exported grain had that destination. Argentina also exports to Iran, Thailand and Egypt, and in South America to Chile and Peru. Argentina has also imported soybean, especially from Paraguay (98 %) ( Figure 5 ). The need to import soybean can be explained since the processing capacity of the oil industry surpasses the local production of soybean and other oilseeds available for industrialization. The strong increase in soybean importations since 2006 can be explained by the Decree 2147/06, which was the result of a wide negotiation between the industrial-exporting sector and the national government. This decree allows transitory importation of goods that will be subject to a process of industrial improvement. Decree 2147/06 incorporates a tax benefit upon the imported supply which allowed the exporting companies to pay export duties omly on the added value of the imported bean. Since April 2009, the Argentine Production Ministry excluded 27 the soybean from the tax benefits of temporary importations. This regulation was based on the grounds that it would promote the increase of the soybean demand in the domestic market and diminish the stock of grain stored by producers in their own farms. (Giancola et al., 2010) . 
Soybean oil
The soybean oil exportation is concentrated in few countries whereas the importation is diversed. So, the first five importing countries (China, India, UE-27, Iran, Morocco) have 52% of the total imports (2010) (2011) . Argentina is the main oil exporting country 28 . With 49% to 56% of the world total oil exports, followed by Brazil (16%) and the United States (13%). Considering Paraguay, the MERCOSUR is regarded as the main exporting soybean oil block. 96% of the oil exported by Argentina is raw and degummed. The refined oil incidence is very low. The following table (4) shows Argentine apparent consumption. The data show that most of the oil production is destined to the exports. In Figure 6 it is shown the Argentina share of total world soybean oil exported. Finally , after a study of the soybean oil exports per company (Table 5 ) it comes out that the soybean exports market structure is an oligopoly 30 , with foreign capital predomination (transnational companies) (Eumercopol, 2007 29 Due to the commercial restrictions imposed by China to the Argentine oil, the exports were drifted to the markets in India, Bangladesh and Iran at a lower price. 30 The exports participation of the first eight companies (C8) is: 81% for grain, 87% for oil and 97%.for soybean meal.
Soybean meal
As in oil, Argentina is the main exporting country with 29 million tons over an exporting total of 59.4 million (Figure 7) . Thus, Argentina keps -in a stable way-44--46% (see Figure  6 ) of the total meal exports, followed by Brazil (23%) and the United States (14%). According to USDA for 2010/11 season, Argentina share in soybean meal export would reach 49.3%. Argentina exports almost all its soybean meal production (between 93% and 97%), mainly to the UE-27 countries for animal feeding. The European problem with bovine spongiform encephalopathy, known as the "mad cow disease", put an end to the cattle feeding with animal proteins and intensified the demand of substitute products like the soybean meal. If the soybean meal exports by each company is examined (Table 6 ). The first five companies participate with 78.5% of the total national exports. It can be seen that the first four meal exporting companies are the same as the first four oil exporting companies being Cargill the first (28.4% in oil and 23% in meal, 2008 ) . The second destiny in importance are the exporters. The remaining activities have a small participation in the grain final destiny. Among these activities the animal feed producers and the grain purchase for own consumption (cattle producers) can be found. The commercialization stages are divided according to the offerers, been primary operations when the seller of the goods is the producer; secondary operations when the goods are sold by any of the intermediary agents to exporters or to the industry, and finally, terciary operations which are those where exportation is involved. In the primary stage, the "producers" are the ones who make up the supply : they can be land owners, tenants, contractors, pool producers, agricultural investments common funds, and the demand are usually country grian elevators, first grade cooperatives, livestock producers (poultry, pork, feed lot), exchange dealers 31 , industries and expoterers with vertical integration strategies. The secondary stage is focused on country grain eleators, local cooperatives, inputs providers and exchange dealers as well as exporters, industrials and livestock producers. Brokers and institutions like the Stock Exchange, Cereal Boards and Arbitration Chambers can also take part in any of these stages. They -boards and chambers-are Arbitration Courts in case there is any kind of controversy. They set reference prices and have grain analysis laboratories. In Argentina, there are four Cereal Boards: Buenos Aires, Córdoba, Bahía Blanca and Entre Ríos. As regards the transaction steps, the most representative ones can be divided between those made with merchandise readily available or not. The most common payment ways when the goods delivery is effectively done can be: cash on delivery, cash with insured delivery quota, cash with uncertain delivery, cash on deposit certificates or a price to be fixed. When the goods are to be delivered in the future, the payment ways can be: advance payment, exchange (with other goods), and forward payments (with a contract). In Argentina, there are also two exchange markets where Futures and Options contracts on soybean can be made: "Rosario Futures Exchange (Rofex)" and "Mercado Término de Buenos Aires (MATBA)" where soybean oil contracts can be found. Although the use of these instruments is growing; it is not widely spread yet, specially among the small producers. Besides, successive economic crisis and interventions in the agricultural markets have slowed down its development. It is important to point out that this alternative is use to secure prices rather than to deliver the goods. The use of these markets is around the 28% of the total average production in the last five years ( Different trading channels and modalities combined with the large number of operators makes it possible to trade soybean in a very extended way. But since it's not compulsory to register the operations modality, no statistics reflect in a reliable way which the most chosen channels are. Anyway, these modalities are in general incidental and depend on the market situation.
Storage
The expansion of the storage capacity in Argentina was historically related to the volume and composition of the country grain production and also to the politicies officially developed in relation to the way of trading. In the last years, an expansion of the storage capacity is observed. This expansion had its origin, among other factors, in the sustained increase of grain production, which implied a growing need of places to keep this production. (Lopez, 2008) Tons % Table 7 . Argentine Storage Capacity
Producers kept the grain in the farm (when possible) or storage them in local cooperatives and country grain elevators or in the silos found in ports or factories (Table 7) . National storage capacity in 2007 was nearly of 71 million tons. It must be mentioned that there's no official information in this area so the growth rate considered was similar to the one observed in former periods. (Lopez, 2008) 32 
The silo bag as a storage alternative
Between 1999/2000 silo bag 33 storage technique was introdu c e d ( P i c t u r e 1 ) . I t i s a complementary capacity not only at a producer level but also in the case of some country grain elevators (FAO-SAGPYA, 2004 ). This technique consists of storaging the grains in hermetic plastic bags where the breathing process of the grain biotic components (grains, fungus, insects, etc.) consume the oxygen generating in turn carbone dioxide. This new atmosphere rich in carbone dioxide and poor in oxygen suppress, inactivate or reduce the reproduction capacity and/or fungus and insects development and also the proper grain activity which in turn makes it easier to store them (Casini, 2002) .
The spread of the use of this technology introduced new possibilities (it increased the retainining grain autonomy at a low cost) -although with certain limitations 34 -and also generated an additional service circuit formed by the bagging and unbagging offerers, as weel as the production of stuffing machinery (Bisang and Sztulwark, 2007) . The increase observed in the use of silo bags, is an expression of a bigger storage capacity needed. The use of this way of storing among the producers and country grain elevators allows them 35 to keep grain and make deliveries, avoiding high freight costs during the harvest time. If Soybean is stored in a dry and clean way, it can be kept between 4 and 12 months in good conditions. This allows to improve income up to 15.5 % (average, if sold in the month of January) (Ghida Daza , 2002) .
Logistics and transportation services
Argentina has lower costs as regards production for most of the agricultural products where it has an important share of the global market, but it has higher costs as regards the commercialization than its most important competitors: Brazil and the United States (Dohlman et al., 2001; Tavarez 2004; Nardi and Davis, 2006) . The higher commercialization costs are due to, in the case of soybean, higher transport, storage and exportation tariff (Nardi and Davis, 2006) . Eighty four percent of the grain production is taken to the 34 Possibility of bag breaking and subsequent loss of stored grain quality. 35 Other advantages would be: to activate the harvest when the production is stored in the same productive land and to obtain credits on the stored grain (Warrant) exporting ports by truck 36 , 14,5% by rail and 1,5% by barges. Grain exports are made approximately 90% by ship, 7% by truck and the rest by rail and barge. According to data from the Stock Exchange of Rosario, the Gran Rosario area (province of Sta Fe) is the one with the highest growth as regards land cargo transportation in Argentina in the last decade with annual volumes of around 60 million tons of grain products; 8 million tons of these annual volumes come by rail 37 and 52 millons by truck. This implies that during the year an average of 5.000 trucks per day are concentrated. This number increases during the harvest months. (Giancola et al., 2010) . Although there is a tariff difference between the truck and the rest of the means of transport (truck versus barge 3.25 to 1, truck versus rail 38 2.5 to 1 (Commercial Infrastructure Area) (SAGPYA, 2007) , the strong participation of the truck for domestic freight is due to its speed and flexibility to adapt to the resources and conditioning structures. The storage centers are generally located in the productive areas or within a radius of 20 km and at an average distance of 300 km to the industrial centers and port terminals 39 . The national road infrastructure has a total extension of approximately 38.000km.
Motor carrier: The trucking fleet is approximately 400.000 units. For cereal and oilseeds transport there maybe 5,000 special units, but there are around 60,000 general cargo units adaptable to this need. The average cargo capacity of a truck is 28 tons. The average age of these trucks is around 25 years, in an atomized system of car properties. Railway transport: One of the limitations to its development as a mean of transportation is that more than 1,700 establishments which work as storage centers (83% of the total) does not have rail access (ONCCA, 2006) . The present rail granted companies which are now giving cargo services are: ALL Central, ALL Mesopotamico, Ferro Expreso Pampeano, Belgrano Cargas and Nuevo Central Argentino (NCA). (Giancola et al., 2010) . Each company attends a different region, and all reach the Ports of Rosario. Regarding the operating capacity for the grain transport and its derived products of all the net rails, there are nowadays nearly 6.500 wagons (40 tons in each grain wagon depending on the gauge) between solid and liquid cargo and a totalnet of approximately 28,000 km (SAGPYA, 2007) . Fluvial/Maritime transport: There are 40 Argentine port terminals which have the capacity to deliver grain, oil and protein meal in bulk. Eight of these are maritime and they are located in the province of Buenos Aires. The maritime terminals deliver 19%of the cargo of this kind of products. The other 24 shipment terminals are fluvial, and from them 81% of the grain, vegetable oil and protein meal is delivered. Most of the soybean complex products are exported from the Paraná River, in the north and south of the city of Rosario, from San Martin Port to Arroyo Seco; this section covers 70 km. 36 Compared to Brazil and the United States, Argentina is one of the exporting countries which makes the biggest use of the truck due to the average distance between the primary productive centers and the industrial processing . 37 With the use of the motor carrier, the rail transportation use was reduced since the former is more versatile and it does not have a fixed minimum volume or a fixed route. 38 These differences are kept although the rail tariff has increased due to the raise in the petroleum cost since 2002. 39 With the shift of the agricultural frontier to the North East and North West of Argentina where distances to the port of Rosario are more than 350-400 km the transport cost incidence due to the rail use would decrease making those regions more competitive .
These river port terminals deliver 76% of the cereal, oilseeds protein meal and vegetable oil exports and the rest of the river port terminals deliver 4% of global cargo. The grain solid by products storage volume in the Paraná Hydroway ports grew from 1.5 million tons to almost 8 million. The cargo boats rhythm, in turn, grew from 23 million tons per hour to 54 million tons between 1990 and 2007. This operative capacity growth also allowed a growth of the Up-River exports from 13.5 million tons to 54 million tons as regards grains and pellets, at no extra costs of storage or delays of the cargo boats stays (SAGPYA, 2007).
Future context for the Argentine soybean chain
At an international level, it is considered that soybean prices will keep growing. This conclusion is drawn from the soybean world market indicators (supply, demand, stock, consumption) and ratified by the wider expansion of the world demand regarding the supply. If finantial speculation is added, the positive trend towards rising prices gets stronger. This conclusion is drawn after an analysis of the following factors (USDA, 2010): -Grain production growth motivated specially by the larger demand of developing countries (DC) (consumption growth of food and forage for animals due to the per capita income growth and diet changes). -Global growth more accelerated in DC (city planning processes and middle class expansion). -Oil consumption growth in China (34% imports growth during 2011 whereas in India there will be 21% imports drop). -Bio-fuel demand growth in the developing countries and in the DC. It is expected that the good crop perspectives determine that the area planted remains and/ or increases, depending onthe economic perspectives of other summer crops, specially corn. In Argentina, it is expected that in the short-medium term the discontinuous purchase of soybean oil will continue to be done by China due to the commercial barriers implemented by the government of Argentina and China, except that an agreement between both countries is reached. This has caused that the oil exports go to other countries which buy this oil at a lower price 40 . So, the Argentine oil industry -which is one of the most efficient in the world-gets lower prices and, furthermore, works under its milling capacity. At a national level and at the primary production link, there have been and there are conflicts between the soybean protagonists (soybean producers, agrochemical companies, commercial companies; etc) and different groups that question this "soybean production system", in Argentina 41 . Among those who question this "soybean production system", it can be mention the small and medium farmers, aborigine communities and countryside workers expelled by the spreading of soybean sowing. At the same time large company 40 The argentine soybean oil quotation suffered a discount with respect to other markets like the Brazilian one of up to U$D 75.5 per ton (average of U$D 50 per ton). These figures affect the almost 6 million soybean oil tons that Argentina would export in the current season 41 In the mid 70s and with the use of new varieties, the sowing of two annual crops (doble -sowing) was possible. These crops are combined with the wheat production (short cycle wheat) and therefore the double crop wheat-soybean appears. This process originated a larger agricultural process (cattle is left aside) but soybean also leaves aside crops like corn and sorghum groups 42 are consolidated and thus finance great scale farming and livestock directed by contractors who rent the fields. Also among those that question the advance of soybean production there are some professionals and environmentalists who show the farming effects as regards the distribution of the productive and environmental resources. Some of these concerns are: -Growing loss of food sovereignty due to the soybean growing substitution. -
The soybean monoculture generates among other consequences: productive variability fall, low genetic variability, sanitary risks (new plagues, resistence to plagues and diseases). -Soybean takes the soil nutrients, wich demands crop rotation, and in certain soils its sowing is not advaisable. Each year, soybean takes one million tons of nytrogen and more than 227,000 tons of phosphorus. Likewise, the organic material balance is negative since the mineralized carbone cannot be compensated by the one of the soybean remains. The product in wich glyphosate is the active principle (Round up) has a series of coadjutant that increase its toxicity considerably, specially the polioxietil amina (surfactant), whose acute toxicity is 3 to 5 times higher than the one of the glyphosate. -
The advance of the soybean over the native forests (massive deforestation and loss of biodiversity). Between 1998 and 2002, more than 2 million hectares of native forest were deforestated 43 . Thus, there is a scenery of progressive conflict, where soybean excellent prices are signals for producers to continue with the expansion of soybean, and for other social groups (small farmers, environmentalists, professionals, etc.) to press because of the environmental and social consequences of this expansion.
Conclusions
Beyond the positive aspects related to the primary production (more security than other crops specially due to weather conditions, considerable finantial rentability, etc) the soybean growth has had positive effectsin Argentina, like the strong investments in new technologies (no-till cropping) biotechnology (transgenic soybean, fertilizers and herbicides), intensive use of agricultural machinery, storage (silo bags), logistics (private ports), net organitation (of services and financing), industrial machinery development, biofuel and agro food development the significant income of currency for the economy, without forgetting to mention the levying of export duties.
Without minimazing the positive effects or the conflicts brought about by the soybean expansion in Argentina, this crop has also generated a strong dependence 44 -a scarce commercial diversification -since only one product (soybean bean and its derived products) represent 25% of the total exported by Argentina (14.041 million dollars) (INDEC, 2009 ). This exporting dependence gets worse because the diary products, fruit, vegetable oil and meat are considered "Low Technological Level", whereas milling products are labeled as "Middle-Low Technological Level" (the technological content is based on the expenses in I+D) (CEP, 2007) . At a Gross Product Level, the soybean chain (2009) represents 5.4% of the national added value (0.77% in the two-year period 73/74). The strong soybean dependence is also seen in indicators like the soybean crop area and the soybean oil and meal production. At a primary level, soybean covers 54% of the cultivated area (more than 18 million has) over the total implanted (28 million has). For the oil and meal production numbers are more significant: the soybean oil production in Argentina participates in the 79% of all oil manufactured and in the 93% of all the meal produce. This shows that the oil argentine industry depends basically on soybean. It must be pointed out that the oil industry milling capacity is 57 million tons; 37-38 million of which were used in the year 2010. This idle capacity cannot be covered with the imports since the current imports regulations mekes it too costly. Thus, the industry competitiveness will be limited to the crops primary production and to the fundamental characteristics of domestic low consumption of byproducts which allow strong exportable balance. This last one, shortened with the current domestic soybean use for biodiesel production. Finally, the National State role must be examined and also the implemented policies in relation to the agricultural production. During 2011, due to higher expenses 45 , the National State do not show any sign to eliminate 46 the exporting duties 47 , especially the ones which belong to the soybean complex. These obligations represent (2010) 8.7% of the total taxes. This shows the importance of the exports duties and the dependence of these assets for the expense policies. The exporting duties were 7,400 million dollars; of which 6300 million dollars were collected by the soybean complex (2011).
